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Pedepar:

1. O6'exT mOCTiIKEeHHS - TPo1eC 06POOKY JAaHUX MIJISI OLiHKU MiClIe3HaXOKeHHS 00'€KTiB Ha IU(PPOBUX
300pakeHHX. MeTa JoCiIKeHHs - MiABUIIEHHS TOYHOCTI OLIiHKY MiClle3HaXOKeHHS 00'eKTiB 3i c/1abKuM
6JIMCKOM Ha IM(PPOBUX 300PKEHHSIX 32 PAXyHOK PO3POOKU e(PEeKTUBHUX 004N CIIOBAIBHUX METO/IIB 06POOKHU
1(ppPOBUX 300paKeHb. METOM IOCIIPKEHHS - OCHOBHI pe3yJIbTaTu pOO0TH OTPUMMaHi Ha OCHOBi BUKOPUCTaHHS
CTaTUCTUYHOI Teopii mepeBipKu rirnores i OL[iHKY apaMeTpiB, sIKa IOMOMOTria PO3POOUTU METO, OLiHKM KOOPAWHAT
00'eKTa Ha 1M(PPOBOMY 300pa’KEHHI; YMCEIBHUX METO/IIB i METO/IiB MaTEMAaTUYHOI CTAaTUCTUKH, SIKi JOIIOMOTIJIU
PO3pOOUTH METOJ, ITONIEPENHBOI CeJeKLii CUTHaJIB Bifi 00'eKTiB 3i CJ1TaOKMM OJIMCKOM; METOIiB 1In(PPOBOi 06POOKU
300pa’keHb, 3a LOIIOMOTIOIO SIKUX MOKHA BIOCKOHAJIUTY METOJ, CKJIaZaHHs KaJpiB 3 HAKONIMYEHHSIM CUTHAJY Bif
00'eKTa 3i cJ1Ta0KUM 6JIMCKOM i HEHYJIbOBUM BUIVMUM PYXOM; METOJIiB CTATUCTUYHOIO MOJIEJIIOBaHHS Ta 0OPOOKU
HaTypHUX JAHUX, AKi Mg TBEPAUIIN JOCTOBIPHICTb OTPUMAHUX TEOPETUYHUX PE3YJIbTATIB. Anlapartypa -
IIEPCOHAJIbHUI KOMIT'I0Tep. TeopeTuyHi i NpakTU4Hi pe3yabTaTi JOCTIIKEeHb - pO3pO0JIeH] 06UNCIIIOBAIbHI METOIU

MOXXyTb OYTU BUKOPUCTAHI B Pi3HMX IIPOrPAaMHUX KOMILJIEKCaxX 0Opo6ku MPPOBUX 300pakeHb MJIs IToNlepesHbOl



CEeJIEKIIii Ta OLIIHKY MiCLie3HaXO)KEHHS 00'eKTiB 3i C/1abKUM 6JIMCKOM, HAIIPUKJIaJZ, B IPOrpaMax aBTOMaTU30BaHOTO
BUSBJIEHHS Masnux Tin COHSYHOI cucTeMHu (acTepoifis i komeT) Ha cepii nudposux kaapis. HaykoBa HOBU3HA -
YIOCKOHAJIEHO iTepaliliHuil MeTOo, OL[iHKY Miclie3HaXO KeHHSs 00'eKTa Ha IM(PPOBOMY 300pakeHHi Ha QoHi 3aBagu
i3 HEBiHOMUMU IapaMeTpaMu, SIKUH 103BOJISI€ 3BMEHIINTY CEPEIHbOKBATIPAaTUYHE BiIXUJI€HHS OLiHKA KOOpAMHAT
006'eKTy 3i cJ1aOKUM O6JIMCKOM Y TIOPIiBHSIHHI 3 TPAOULIHHUMU METOlaM!1, 3ACHOBAaHUMU Ha allpOKCUMaILii
300pa’KeHHSI 00'€KTa IayCOBOIO MOJIEJLIIIO; YAOCKOHAJIIEHO METOJ, CKJIaZlaHHs KaJpiB 3 HAKOIIMYEHHSIM CUTHAJIY Bif,
00'eKTa 3i CJ1Ta0KUM 6JIMCKOM i HEHYJIbOBUM BUJAMMUM PYXOM, KM 103BOJIS€ 30i/IbIINTH IMOBIPHICTb BUSIBJIEHHS
00'eKTiB 32 paxyHOK BUKOPUCTAHHS "MJIOMUHHOTO" MifX0Ny i MaTpHULli PO3MUTTS 3 ONTUMAaIbHUMU 3HAaYE€HHSIMU
€JIEMEHTIB; BIIepIle 3aITPOIIOHOBAHO METO/I NTONePeqHbOI ceekilii 1mdpoBUX 300pakeHb 06'€KTIB, IKUI JO3BOJISIE
3MEHUINTU OO0UYMCIIIOBAJIbHI BUTPATH Ha OLIHKY KOOPAMHAT 00'eKTiB Ha MPPOBOMY 306pa>KeHHi 6€3 BTpaTH SIKOCTI
BUSBJIEHHA, B [IOPIBHAHHI 3 METOJAMU IOINIEPENHLOI CeJIEKl, SKi paHille BUKOPUCTOBYBaNIUCA. PesysbraTu
IycepTaliiiHOI po60TH BIPOBAIKEHI y MPOrPaMHOMY KOMILJIEKCI 1J15 CIIOCTEPESKEHHS Ta BiIKPUTTS aCcTEPOiLiB Ta
KOMET B AHIPYIIiBCbKUI acCTPOHOMIUHIN o6cepBartopii, B IHCTUTYTI npukiagHoi matemaTuky PAH im. M.B. Kenpnma
Ta y IPOrpaMHOMY 3a0e3Ie4yeHHi 1J11 00pOOKU CKaHOBaHUX aCTPOHOMIYHUX (POTONIIATIBOK B ['0J10BHI
acTpoHOMiuHill o6cepsaropii HAH Vkpainu. I3 BUKOpUCTaHHSIM IPOrPaMHOTr0 KOMILIEKCY Ha rpyzeHs 2011 poky
OyJi0 Binkpuro 6ins1 900 acTepoinis Ta Bi KOMETH, HaficyaHo 1o LleHTpy Manux niaHeT 6inbuie 200 Tucsy
criocrepeskeHb. HayKoBi TEOpPETUYHI Ta IPAKTUYHI pe3yJIbTaTu JUCEPTaLliiiHOI pOOOTH MOXKYTb OYTU BUKOPUCTaHI:
IIPY CTBOPEHHI IPOrpaMHUX MOJYJIiB BHYTPIlIHBOKAIPOBOI 0OPOOKU 300pa’KeHb iCHYIOUMX Ta IE€PCIEKTUBHUX
ONITUYHUX 32CO0iB CIIOCTEPEXEHHS; Y HaBYaJIbHOMY IIpoueci rpu niarorosui ¢axiBLis y raaysi 1udpoBoi 06pooku
300pa’keHb; IIPU NPOBeLleHHI 00pobKuU criocTepeskeHb HoBux Ta HagHOBUX 30pb, ONITUYHOTO MiCJ/IICBIiY€HHS raMMa-

CILJIECKIB.

2. Object of research: data processing for objects’ detection on digital frames. Research objective - improvement of
accuracy in faint objects' detection on digital frames using effective computational methods of digital images
processing. Research methods - Main results were obtained using: statistic theory checking hypothesis and
parameters' evaluation that helped to synthesize method of objects' coordinates determination on a digital frame;
numerical methods and mathematical statistic methods that permitted to develop a method of preliminary
selection of signals received from faint objects with nonzero parameters of apparent movement; method of
statistic modeling and full-scale data processing proving credibility of obtained theoretical results. Equipment -
the personal computer. Theoretical and practical results - developed computational methods can be used in
different software for digital images processing, preliminary selection and location evaluation of faint objects (for
example within software for small Solar System bodies' (asteroids and comets) automatic detection on series of
digital frames). Science novelty: updating of iterative method of objects' location evaluation on a digital image
including obstacles with unknown parameters that permits to reduce mean square deviation of faint object
coordinates' estimation comparing with traditional methods based upon object's image approximation by Gaussian
model; improvement of method of frames' stacking accumulating signals received from an faint object with
nonzero apparent movement that permits to increase probability for objects detection using "areal” approach and
matrix of blurring with optimal values of elements; for the first time we represented a method of preliminary
selection of objects' on digital images that permits to decrease computational costs for objects' coordinates
estimation on digital images with no loss in quality of detection comparing to the methods of preliminary selection
used before. Results of dissertational work were implemented in software for observation and detection of
asteroids and comets in Andrushivka astronomical observatory, in Keldysh Institute of Applied Mathematics RAS
and in software for processing of scanned astronomical photographic plates' in the Main Astronomical
Observatory NAS of Ukraine. Using the present software there were about 900 asteroids and 2 comets' discoveries
done in December 2011 and more than 200 thousands observations sent to the MPC. Scientific, theoretical and
practical results of the present work can be used in: development of software for intraframe image processing for
present and prospective optical observation facilities; education, training students in digital image processing
while processing observations of novae and supernovae, optical afterglow of gamma-ray bursts.
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